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MEMORANDUM FOR: Hugh L. Thompson, Jr ~, Director
Division of Human Factors Safety

THRU:

FROM:

SUBJECT:

Harold R. Booher, Chief
Licensee qualifications Branch
Division of Human Factors Safety

Lawrence P. Crocker, Section Leader
Management Technology Section
Licensee gualificaitons Branch
Division of Human Factors Safey

EVALUATION OF DIABLO CANYON SHIFT ADVISORS

~,

Attached is the evaluation of the Shift Advisors at Diablo Canyon,

prepared by the evaluation team,.based upon the team's visit to the plant on

April 10-11,. 1984.

m~JLc~l'—
Lawrence P. Crocker, Section Leader
Management Technology Section
Licensee qualifications Branch
Division of Human Factors Safety

Enclosures:
As stated
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EVALUATION OF SHIFT ADVISORS
DIABLO CANYON POWER PLANT

Introduction

On April 10-11, 1984, an evaluation team composed of three individuals from

the Licensee gualifications Branch, Division of Human Factors Safety, NRR,

and a licensing examiner from Region V visited the Diablo Canyon Power Plant.

The makeup of the team is shown in Enclosure l.

The purpose of the visit was to evaluate the capabilities of the Diablo

Canyon Shift Advisors to provide adequate advice to the operating shifts.

The purpose and the plan for the team visit are described in Enclosure 2.

The team members reviewed the procedure developed by the licensee which

describes the duties and responsibilities of the Shift Advisors; reviewed the

resumes of the Shift Advisors to determine whether they meet the industry

criteria for Shift Advisors; reviewed the training program provided to the

Shift Advisors; examined the weekly quizzes and the final written examination

administered to the Shift Advisors; reviewed the available data relating to

the oral examination administered to the Shift Advisors and interviewed three

members of the station staff who had administered portions of the oral

examination; interviewed eight of the nine Shift Advisors and Shift Advisor

candidates; interviewed selected members of the plant staff regarding their

knowledge of Shift Advisor duties and responsibilities; and interviewed the

Senior Resident Inspector to determine his views regarding the Shift Advisor

program.
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Pro ram Status

't the time of the team visit, four Shift Advisors had completed the training

program. Three were working with the plant operating shifts and the fourth

was undergoing a week of training at the Zion simulator. Five Shift Advisor

candidates, including one member of the plant staff, were in their third week

of the four-week training program. The three individuals now serving as

Shift Advisors are working 12-hour rotating shifts as contrasted to the

licensee's five-shift rotation scheme for the operating shifts. The stated

intent of the licensee is to assign an advisor to each operating shift such

that the Shift Advisor will rotate as a shift member and will participate in

periodic requalification training with the shift crew.. The team endorses

this intent of the licensee as highly desirable.

Shift Advisor Procedure

The procedure governing the duties and responsibilities of the Shift Advisor

is TP T0-8401, "Responsibilities and Duties of the Shift Advisor." Revision

1 of this procedure, dated April 5, 1984, currently is in effect. A copy is

enclosed (Enclosure 3). While on shift duty, the Shift Advisor reports to the

Shift Foreman (Shift Supervisor). When not on shift duty, Shift Advisors

report to the Senior Power Production Engineer (Operations), who also directs

the activities of the Shift Technical Advisors. The eval'uation team

considers these reporting arrangements to be acceptable. Our review of the





procedure found that it adequately describes the duties and responsibilities

of the Shift Advisors.

Shift Advisor ualifications

The evaluation team reviewed the resumes of the Shift Advisors. A summary of

the experience of the Advisors is included as Enclosure 4. The top line of

the table shown in Enclosure 4 is the minimum experience proposed by the

industry for Shift Advisors. Succeeding lines of the table show the

experience of the nine Shift Advisors (numbers I through 4) and Shift Advisor

candidates (numbers 5 through 9) at Diablo Canyon. As can be seen from the

table, all of the advisors have considerably more power plant and nuclear

plant experience than the minimums proposed by the industry. In addition,

three of the advisors have previous Navy experience and two hold degrees in

engineering. Each of the advisors except number 4 has had previous licensed

operating experience at the RO or SRO level, or both, at commercial nuclear

plants using a Westinghouse nuclear steam supply system. The licensed

experience of Advisor 5'4 was as an RO on a plant using a Combustion

Engineering nuclear steam supply system. This advisor was the one who was

attending simulator training at the Zion simulator at the time of the

evaluation team visit. Upon completion of this simulator training, we

consider that he should be adequately qualified to serve as a Shift Advisor

at Diablo Canyon.





During the course of our review of the Shift Advisor qualifications, we noted

that no provisions had been made to evaluate the medical status of

candidates, although we found that three of the four present Shift Advisors

had received a medical evaluation within the last year in connection with

their NRC license renewal. To our knowledge, the subject of medical

qualifications has not been raised before. However, we believe that the

advisors should meet the same medical criteria as the licensed operators. We

discussed this matter with the licensee and it was agreed that PG8E would

arrange for medical examinations for the advisors.

Trainin Pro ram

The training program administered to the Shift Advisor candidates consists of

.a four-week course covering plant procedures, technical specifications and

plant safety-related systems. The training modules are drawn from the regular

plant training program and each module is accompanied by a "Need-to-know"

sheet which describes the learning objectives for that portion of the

training. The evaluation team reviewed the training program and concluded

that it is adequate to provide the Shift Advisors with the knowledge needed

to successfully perform advisor duties at the Diablo Canyon plant.





-5-

(}uizzes and Written Examination

guizzes are administered at the end of the. second and third weeks of the

training program and a final written examination is administered at the end

of the fourth week. The evaluation team reviewed the quizzes and the final

examination and the results of these to determine their adequacy. The team

concluded that the final written examination, which contained a ratio of

60/40K of RO-SRO/SRO level questions, provided an adequate measure of the

student's knowledge of subject matter presented during the training.

Oral Examination

In addition to the final, written examination of the Shift Advisors, each

candidate also undergoes an oral examination conducted by a board of three

members of the plant training and operations staffs, all of whom have SRO

licenses at the plant. Based upon interviews with three of the oral

examiners and review the available written records, the evaluation team

concluded that the oral examination provided a valid check of the advisor's

knowledge at the SRO level as related to the advisor's duties and

responsibilities. The makeup of the oral examination boards varied from

student to student. A total of five members of the plant staff conducted the

oral examinations for the first four Shift Advisors.
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Interview of Shi ft Advisors

The evaluation team interviewed each of the Shift Advisors now at the plant

and on shift. We also conducted a group interview of the five Shift Advisor

candidates who were undergoing the training program. (As mentioned earlier,

one of the Shift Advisors who had completed the plant training was away from

the plant attending simulator training during the period of the evaluation

team's visit.) Each of the three Shift Advisors interviewed understood his

duties and responsibilities, felt that he had received adequate

plant-specific training, and appeared confident in his role as Shift Advisor.

All reported good working relationships with the operating shifts; these are

expected to improve further when the advisors are assigned to specific

shifts. Each of the advisors now on shift as well as the five candidates in

the training program reported favorably on the training. While the training

was intensive, it was adequate. The Advisors also stated that the

instructors who conducted the course are very good. Several advisors

mentioned that the training was among the best they had ever received.

Interview of Selected Shift Crew Personnel

Several members of the evaluation team interviewed selected shift personnel,

ranging from a Shift Foreman to a Control Operator. Formal training on the

role of the Shift Advisors has not been presented to the shift crews, but the

crews are being briefed by the Shift Foremen on the roles of the advisors and
I





each shift member is in the process of acknowledging his/her understanding of

the advisor roles. All shift members had not received the briefing since all

crews had not been on duty since the advisors started working with the

shifts.

Interview of Senior Resident Ins ector

The Senior Resident Inspector was interviewed by the evaluation team to

determine his knowledge regarding the Shift Advisors. He was aware of the

advisors'ole and knew they were standing duty with the operating shifts.

However, he had not had an opportunity to properly evaluate the Shift Advisor

activities.

Conclusions

The evaluation team concluded that:

1. All Shift Advisors and Shift Advisor'-candidates more than meet the

minimum qualifications recommended by the industry.

2. Procedure TP TO-8401 adequately describes the duties and responsibilities
of the Shift Advisors.

3. The training program, including the quizzes and examinations,
administered to the Shift Advisor candidates is adequate to assure that
the advisors will have sufficient knowledge of the Oiablo Canyon
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procedures, technical specifications and safety-related plant systems to
adequately perform their duties. Further, the training program

adequately covers the duties and responsibilities, and the limitations,
of the Shift Advisors.

4. The Shift Advisors are comfortable with and have a positive attitude
toward their duties. They understand how they are to interface with the
operating crew. Further, the operating crews know what to expect from

the Shift Advisors.

5. Subject to implementation of the recommendations noted below, the
evaluation team concludes that the Shift Advisors at Diablo Canyon are

adequately qualified and trained to perform their assigned duties.

Recommendations

l. As soon as sufficient Shift Advisors are available, they should be

assigned to specific shifts such that they can develop as part of the

shift team, rotating with and undergoing requalification training with
the shift crew. The licensee stated to the evaluation team that this was

the intent.

2. A formal evaluation system should be established to assure continuing
assessment of the Shift Advisor performance. Provisions also should be

made to obtain the views of the Shift Advisors on a periodic, formal

basis.

3. The Shift Advisors should meet the same medical criteria as required for
licensed plant operators. The licensee has agreed with this
recommendation.





ENCLOSURE 1

EVALUATION TEAM

Lawrence P. Crocker - Team Leader,

Section Leader, Management Technology Section

Licensee gualifications Branch

Division of Human Factors Safety, NRR

Joseph J. Buzy- Senior Reactor Engineer (Training and Assessment),

Personnel gualifications Section

Licensee gualifications Branch

Division of Human Factors Safety, NRR

Louis S. Bender- Training and Assessment Specialist

Personnel. gualifications Section

Licensee gualifications Branch

Division of Human Factors Safety, NRR

John 0. Elin- Licensing Examiner

Operator Licensing Section

Region V





Enclosure 2

TRIP TO DIABLO CANYON

Purpose: To evaluate the capabilities of the Diablo Canyon shift advisors to

provide adequate advice to the operating shifts.

Plan:

1. Review the procedures developed by the licensee which describe the

duties of the advisors and the working relationships between the

advisors and the operating shift personnel.

2. Examine and evaluate the adequacy of the training program provided

to the shift advisors.

3. Review the written examination administered to the shift advisors

and the results.

4. Review shift advisor oral examination data and results and discuss

with the examiners the overall performance of the shift advisors on

the examination.

5. Interview the shift advisors to obtain a subjective evaluation of

their capabilities and attitudes and to determine that they

understand their duties and their relationship to the operating

crews.
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6. Examine the training program given to the shift crews on the role

of the shift advisors and interview selected operating shift

personnel to ascertain that operators understand the role of the

shift advisors.

7. Obtain observations as available from the Senior Resident Inspector

regarding the current performance of the shift advisors and how

they fit in with the operating crews.

8. Obtain from the Senior Resident Inspector his evaluation of the

current performance of the operating crews.



J



~closure 3

NUMBER TP TO-8401

REVISION 1

E 4/5/84
E I OF 3

Pacific Gas and Electric Company

TITLE:

DEPARTMENT OF NUCLEAR PLANT OPERATIONS

DIABLOCANYON POWER PLANT UNIT NO(S) ], AND 2
TEMPORARY PROCEDURE
RESPONSIBILITIES AND DUTIES OF THE SHIFT ADVISOR

APPROVED:
PLANT MANAGER DATE

SCOPE

As part of our operating license (Item 2.c.8.c), PGandE will augment
the plant staff by providing on each shift an individual experienced
in comparable size PMR operation. In addition to this, PGandE will
meet the requirements developed by the NTOL utility working groups
position on shift operatin'g experience. This procedure establishes
the primary responsibilities, duties and working relationships of this
individual (henceforth referred to as Shift Advisor). This procedure
will be rescinded upon completion of the commitment. This procedure
and changes thereto requires PSRC approval.

PROCEDURE

Res ons-ibi-1 i-Res~ P% ',Q ~

a. To provide advisory support to the operating shift crew.
The Shift Advisor will review and assess the impact of
significant shift activities that are scheduled or in
progress and will keep control room personnel appraised of

~ - -—— any potential problem areas. —The Shift 4dvisor —should- be——
involved in significant shift operating decisions and
recownend appropriate actions (including plant shutdowns).

b. To provide technical and administrative support to the Shift
Technical-Advisor Shift Foreman, Senior Control Operator
and the Operations Manager.

2. Limitations:

a. Responsibilities will not include direct manipulation of
equipment.

b. Responsibilities will also not include supervision of
licensed operators in assignments which require an
operator's license.

OP0049 I





OIABLCrCANYON POWER PLANT UNIT NO(S) 1 AND 2
NVMBER TP JO-8401
REVISION 1

DATE 4/5/84
PAGE

'
OF 3

RESPONSIBILITIES AND DUTIES OF THE SHIFT ADVISOR

3. Outlet:

The Shift Advisor duties will include, the following tasks:

a. Review and assess the impact of significant shift
activities.

b. Review startup procedures planned for the shift.

c. Research any potential problems involving Technical
Specifications and provide input based upon his experience.

The Shift Advisor duties may include the following tasks:

a. Review shift turnover checklists.

b. Review operator logs.

c. Review equipment status in the Control Room.

d. Assist in review of plant problem reports.

e. Assist in the preparation of required reports.

f. Review and recom,end revisions to Operating and Emergency
Procedures.

g. Participate in shift turnover and shift briefings..

h. Other tasks as assigned by the Shift Foreman.

4. Workino Relationshi s

a. The=Shift Advisor assi ned to a shift will r9 eport directly
to the Shift Foreman during normal operation and plant
testing, and to the. Shift Technical Advisor (STA} during any
plant emergency. The Shift Advisor will also work closely
with all operations personnel as necessary to perform his
duties.

b. Shift Advisors not assigned to shift will report directly to
the Senior Power Production Engineer (Operations).

OP0049 2





OIABLO CANYON POWER PLAN UNIT NO(S) I ANO 2
NUMBER TP TO-8401
REVISION

I'ATE4)5)84
PAGE 3 OF 3

TITLE: RESPONSIBILITIES AND DUTIES OF THE SHIFT ADVISOR

c. The Shift Advisor will report any disagreements that cannot
-be resolved-with the Shift Foreman (which may affect safe

operation of the plant) to the General Operating Foreman,
the Senior Power Production Engineer, Operations Manager or
other appropriate plant management.

5. Miscellaneous

At least one Shift Advisor shall be on duty on each shift
whenever the reactor is not in a cold shutdown condition.

b In case of illness or otherwise, the "on shift" Shift
Advisor will make arrangements fear relief. The "on shift"
person will stay until relieved.

c. It should be understood that the Shift Advisors bear no
direct responsibility for, the operating crews actions. OCPP

is responsible for all aspects af plant'perations.

OP0049 3
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Mr. Paul Norton
Room

642'8

Civic Center Plaza
Santa Ana, California 92701

Dear Hr. Norton.
e I

A

At the request of Perry Amimote, I am forwarding copies of various
.reports relating to the Diablo Canyon Nuclear Power Station.

Enclosed is a copy of the Commission's Final Environmental Statement,
with'ddendum, and our Safety Evaluation Report with Supplements 1-4.
We are in the process of locating other related documents and they
will be sent to you in the near future.

Sincerely,

o J. C. Stepp, Chief
ology and Seismology Branch

Division of Site Safety and
Environmental Analysis

Enclosures:
As. stated

DIST:
DOCKET PILES (50-275I ~50-37/)
NRR Reading
GSB Reading
DSE Reading
GWilliams,JStepp''

cpricc~

SURNAME~

Porm ARC-318

DSE:ST Q
..'.GHILLIAHS./ .

-6/24/76
e3- I'1 A7C34 02@A '6 U O' VRRNM PR
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January '28, 19 I4

Docket NgHx Jotin H. Bi,xd
US Army Xnge Dist, Los. Angeles
Corps oi Engrs. —300 H. Los Angeles
Los Angeles, California 90012

Subject, 'GEOLOGIC AHD STABILITY IHFORHATIOH IH AHEHDIIEHT'O~ 2

TO DIABLO CAHYOH —PIHAL SAPETY AHALYSIS REPORT

The following documents concerning our review of the subject facility
have been sent separately fox your use in

review oi this site
Notice of Receipt of Application.

Draft Environmental Statement, dated

Final Environmental Statement, dated

Safety Evaluation, or Supplement No. , dated

Notice of Hearing on Application for Construction Permit.

Notice of Consideration of Issuance of Facility Operating License.

Application and Safety Analysis Report, Vol.

'2 lily/7a
Amendment No. to Application/SAR, dated

Construction Permit No. CPPR- , dated

Facility Operating License No. DPR- , dated

Technical Specifications, or Change No.

Other:

, dated

>%K%&P

Directorate of Licensing
Site Analysis Branch
william P Gammill, C ieK I

cc:'Docket Pile
R HcHnllen
J. Osloond

OFFICE ~

SURRAhIE ~

DATE ~

Form ABC-318 (Rev. 9-53) AEChl D240 epe c40 10 01405 1 445 070
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DISTRIBUTION
Docket Pile 50-361 6 50-362

50-275 & 50-323
L:Rdg
L:AD/SS
L:SAB

JP,N V 1924

Dr. Bob Uhalen,. Mat:erways Experiment Station, Corps of Engineers
Li-San'Hwang, Tetra Tech =-

>iartin Vitousek, University of Hawaii
Hsiang Pang, University of Delaware
H. R. wallace, Bechtel Inc.'-,
Orville T. Hagoon, Corps of Engineers
R. Reggel,.University of California

-G. Hiller, National Oceanic 6 Atmospheric Administration
B. Wilson, Consultant
George Carayannis, U.S. Army Coastal Engineering Research Cen'ter

ABC ST~ BACZGROUHD HATEPZAL ON TSIHXS

Enclosed for your use are background material developed by the
staff and their consultants relating to tsunamis for the San
Onofre and Diablo Canyon sit'es. This information is in a form
of excerpts from Safety Evaluation Reports on the subject nuclear
power plant sites and a copy of staff sanatory analysis as follows:

w

(1} Safety Evaluation of the San Onofre Nuclear Generating
Station Units 2 and 3; dated October 1972.

(2) Staff Suavely on IocaX Tsunami, Potential, San Onofre Nuclear
Generating Station Units 2 and 3; dated June 1973.

(3) Summary Hazards Analysis of the San Onofre Huclear Generating
Station Unit 1; dated November 1963.

(4) Safety Evaluation for the Diablo Canyon Nuclear Power Plant
Unit. 1; dated January 1968.

(5) Safety Evaluation of the Diablo Canyon Nuclear Power Plant
Unit 2; dated November 1969.

L. G. Hulman, Senior Hydraulic
Engineer

Site Analysis
Branch'irectorateof Licensing

Enclosures (5}:
As stated
'Lee o vv

OFHCE~

OURHJAIC~

OhTf~

'V, Horrison

H n: a

1/2/74

L;S 9

1/8 /74
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NOV 2 5 1969

Distrij> ion:
'Docket'RL

Reading
RPB-5

Reading'.

S+ Boyd
W, Haass

',

M, Kari
A< Wc Dromerick

Docket No, 50-323

Dr, Nathan M, Nmmark
1114 CivQ. Engineering Building
University of Illinois
Urbane, Xllinois 61801

Dear Dr, Neumark:

For your information, E am enclosing tm copies of a Safety
Evaluation prepared by the Division of Reactor Licensing concerning
Pacific Gas and Electric Company's application for a construction
permit for Unit No, 2 at its Diablo Canyon site, in San Luis Obispo
County, California.

The comments furnished by Newark and Hall are included as
Appendix P,

Sincerely
yours'rtglIIal

signed by
P0IIEtd Fi Ktl'J'b

/crt-Roger S. Boyd, Assistant Director
for Reactor Prospects

Division of Reactor Licensing

Enclosure!
Safety Evaluation

OFFICE Ih

SURNAMEI$
SMK ' Dgu4h

DRL/ B-5 RL/RPB«5

DATE Ih 11/24/69 ll/ /69
Form hKC-318 (Rcv. 9-53) hKChf 0240 v.r ccrrRN$ $ CHr $RINIIHcorrlct r $ $ $ ~ 0 $ $ $ $ $ $
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Docket No, 50-323

OCT 2 1969

Distribdtion
Docket
DRL Reading
RPB-5 Reading
R, S ~ Boyd
S. 8, Kari
W. i~bee ~~
A> W, Dromeiick
P, Howe

Dr Nathan hf, Newmark
1114 Civil Engineering Building
University of Illinois
Urbane, Illinois 61801

Dear Dr. Newmark:

This supplements our previous correspondence to you concerning
the proposed Diablo Canyon Unit No, 2 reactor, Two copies of
Amendment No 6, dated September 259 1969, to the application,
submitted by Pacific Gas and Electric Company are enclosed for
your use, This amendment consists of revised pages for incorpo-
ration in the Preliminary Safety Analysis Report and supplementary
meteorological data on the site for the proposed plant,

Sincerely yours,

Original signed by
Donald P. Knnth

Roger S, Boyd, Assistant Director
for Reactor Pro)acts

Division of Reactor Licensing

Enclosure. Identical copies sent to: White
Amendment No, 6, dtd 9-25-69, Schneider

for Diablo Canyon 'Waldron
Pack

OFFICE p 3
S ar .kls

SURNAME h

DATE W /69 ./
Form hEC-318 (Rev. 9-53) hECM 0240

gb (M(69
U.S. COVCiHIIENt ttINTINOOFFICC ( I~44 0 1 ~ 0 ~ll
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Identical le t ters to:

Docket No 50-323
September 12, 1969

Dr. Nathan H. Newark
1114 Civil Engineering Buildiag
University of Illinois
Urbana, Illinois 61801

Dear Dr. Newmark:

This supplements our previous correspondence to you concerning
the proposed Diablo Canyon Unit 2.

Two copies of Amendment No. 5, dated September 8, 1969, to the
applicatioa submitted by Pacific Gas aad ELectric Company are
enclosed for your use. This ameadmeat coasists of revised pages
for incorporation in the Preliminary Safety Analysis Report.and
respoads ia part to certain questions raised by us in our July
meeting vith Pacific Gas aad Electric.

Sincerely yours,

Roger S. Boyd, Assistant Director
for Reactor Pro)ects

Division of Reactor Licensing

Enclosure:
Amendmeat No. 5, dtd 9-8-69

Diablo Canyon Unit 2

Distribution:
Docket ~
RPB-5 Reading
DRL Reading
RSBoyd
SMKari
WHaass
AWDromerick

DRLfRPB-5
SiiKaPi: emmI ~

x7791

OFFICE P

SURNAME!

DATE W

9/12/69
Porm hEC-3IS (Rev. 9-33) hEC3t 0240

DRL/RPP -5
DFgnnh~fjI

9/12/69

V.f COYMNNCNT fRIIAINOOtflCti I01IO l1I ~ ll
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Dr Peter A. Mortis

DATE OF DOCUMENT:

LTR

ORIG.:

MEMO

DATE RECEIVED NO

OR 7 OTHEIL

OTH KR:

9-%"-69 ==,: 2gO8

ACTION NECESSARV Q
NOACTIONNECESSARV Q

CONCURRENCE

COMMENT
Q DATEANSWERED:

Q BVI
CLASSIFI POST OFFICE

REG.
NO.'ILECODE:

50-323
DKscRIPTIDNI(Must Be Ullclessitied)

Xtr trans the fohlcwing:
REFERRED TO DATE

A. DromericlE, -1-
TE 2 s Xor ACT OH

RECEIVED BY DATE

MSTRZBUTXOM:
'NCLOSURESRegulatory fi

E. Price 5 S

ScgnX
Ferris Schro er
Lcv1QC
P. Eche

(l2 cys rec'El) QGC T. Conner
h MOr Se2 c s Or ia1 to be

return@4 to 01

AIlQIIIIILHJIIEIl
2908

REMARKS:

.:: OZOTRE OV
U.S. ATOMICENERGYCOMMISION MAlLCONTROL FORM FDRM AEGGEES

4 u.s. GOVERNMENI PRINTING Of fICE: 321<1 I

Report - "Meguacy of the Structura1
Criteria For the DiaMo Canyon. Site
Buc1eax Unit 2"
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NATHAN M. NEWMARK
CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING

URBANA. ILLINOIS 61801

11 September 1969

Dr. Peter A. Morris, Director
Division of Reactor Licensing
U. S. Atomic Energy Commission
Washington, D. C. 20545

Re: Contract No. AT(49"5)"2667
Nuclear Unit 2, Diablo Canyon Site
Pacific Gas and Electric Company
AEC Oocke t 50"323

Dear Or. Morris:

Drs. W. J. Hall, A. J. Hendron, and I have reviewed the PSAR for
Diablo Canyon Site Nuclear Unit No. 2 and are submitting'.herewith our final
report concerning this unit. The report has been prepared as a supplemental
report to our earlier report of December 1967 on Diablo Canyon Site Nuclear
Unit 1 (AEC Docket 50-275). The two units are essentially duplicates.

Respectfully submitted,

N. tl. Newma rk

bjw
Enc los ure
cc: W. J. Hall

A. J. Hendron

'S,08



h, o



NATHAN M. NEWMARK
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Pacific Gas and Electric Company
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by

N. M. Newmark
W. J. Ha 11
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ADEQUACY OF THE STRUCTURAL CRITERIA FOR THE
DIABLO CANYON SITF. NUCLEAR UNIT 2

by

N. 10. Newark, M. J. Ha 1 1, A. J. Hendron, Jr.

INTRODUCTION

This report concerns the adequacy of'he containment structures and

components, reactor piping and reactor internals, for the Diablo Canyon Site

Nuclear Unit 2, for which application for a construction permit and operating

license has been made to the U. S. Atomic Energy Commission (Docket No. 50-323)

by the Pacific Gas and Electric Company. Diablo Canyon Site Nuclear Unit 2

is essentially a duplicate of Nuclear Unit l. Accordingly, this <report is a

supplement to our earlier report on Diablo Canyon Site Nuclear Unit I (Ref. 1).

It is to be noted that ail of the cqmnents presented in our earlier

report (Reff 1) are also applicable to this particular unit of the facility.
However, in addition to the comments made in the earlier report we wish to

offer the following.

SUPPLEHENTAL COHMENTS ON ADE UACY OF DESIGN

Foundation Des i n ~

The addi t iona 1 information concerning the s i te presented in the

PSAR (Ref. 2) indicates that the s ite evaluation presented in the original

PSAR for Diablo Canyon Site Uni't No. 1 is still appl icable. In general the
'I

foundat fon condit.'ions appear adequate. The proposed slopes behind Reactor

Units 1 and 2 are shown in Fig. 1-1 of the PSAR. As noted in Section 2.4.4 of

the PSAR, extensive excavation will be undertaken for the reactor and turbine

generator. It is further noted "..., but it is not expected that any difficulties
with sliding ground will be created." No information as to slope stability
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'analyses of slopes that might present a hazard are presented in the PSAR.

We believe that this matter requires review at some stage in the design

process.
a'twill be noted also in Section 2.4.4 of the PSAR that several

old land slides have been observed upstream of the switchyard, but these
4

do not appear to us to represent a serious hazard.

Seismic Desi n

Our report on Diablo Canyon Unit No. 1 (Ref. I) includes considerable

comment concerning the method of dynamic analysis to be employed by the

applicant. These comments are applicable to Diablo Canyon Nuclear Unit 2 in

every respect. It is to be noted that Appendix D of the PSAR contains a

report dated June 24, 1968 relating to the seismic design of the plant.

The Third Supplement for Diablo Canyon Unit No. 1 indicates that the revised

spectra in this report are those used for Unit No. I. The statement on page

2-24 of Amendment 2 for Unit 2 states that "In all respects the seismic,

dynamic and structural criteria for Unit 1 and Unit 2 are identical. " On

this basis we concur in the approach adopted.

It is further noted in the PSAR on page 2-3 la that "Class II Items"

are to be designed using a stat ic seismic hor izonta 1 coefficient of 0.20 wi th

allowable stresses in accordance with applicable code requirements. We shall

interpret the term "items" to mean structures and equipment. Furthermore,

for lack of additiona) clarification we shall assume that the coefficient

noted is a static force coefficient that is to be employed for the design of

Class II structures in accordance with the wopking stresses and force

distributions in the Uniform Building Code. However, no Zone is indicated.

Precisely how such a coefficient is applied to the design and/or procurement

of equipment is not discussed and needs review at an early stage during design.





It is indicated on page 5-39 of the PSAR that the load transfer

across large openings will be achieved by the use of a structural steel ring

to which reinforcing bars are welded. Further details on the methods of

analysis employed for the large penetration, base slab, and 1 incr are

presented on pages 5-31 et. seq. and the criteria outlined appear generally

acceptable.

We have noted with interest and grat ification that two sections in
E

the PSAR are new in format compared to the PSAR on Diablo Canyon Unit No. 1,

name'ly Appendix 3-C, "Seismic Effects on the Reactor" and Appendix 4-C,

"Support Structures..." These are extremely helpful in explaining the

applicant's intentions and procedures.

We suggest that further review of the adequacy of the seismic

evaluation for Class I critical instrumentation and controls be undertaken

at an early stage in the design process.

CONCLUDING COMMENTS

In line with the design goal of providing structures and components

with a reserve of strength and ductil fty, and on the bas is of information

presented by the applicant, we believe the design criteria outlined for the

containment and other Class I components can provide an;adequate margin of

safety for seismic resistance. Our basis for arriving at this conclusion is

presented partly in'his report and partly in our earlier report on Diablo

Canyon Unit 1 (Ref. 1). We have noted herein several items which we bel ieve

should receive further attention during the design and construction stages,

including slope stability, design procedures and criteria for Class II structures

and equipment, and especially for Class I instrumentation and controls.





REFERENCES

l. "Adequacy of the Structural Criteria for the Diablo Canyon Site Nuclear
Plant, Pacific Gas and Electric Company," AEC Docket 50-275, Report to
AEC Regulatory Staff, prepared by N. M. Newmark and W. J. Hall,
December l967.

2. "Preliminary Safety Analysis Report, Volumes l, 2, and 3, " Nuclear Unit 2,
Diablo Canyon Site, Pacific Gas and Electric Company, 1968.
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NATHAN M. NEWMARK
CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING

URBANA ILLINOIS 61801

I I September 1969

Dr. Peter A. Horris, Director
Division of Reactor Licensing
U. S. Atomic Energy Commlss ion
Washington, D.C. 20545

Re: Contract No. AT(49-5)-2667
Nuclear Unit 2, Diablo Canyon Site
Pacific Gas and Electric Company
AEC Docket 50-323

Dear Dr. Norris:

Ors. W. J. Hall, A. J. Hendron, and I have reviewed the PSAR for
Diablo Canyon Site Nuclear Unit No. 2 and are submitting herewith our'inal
report concerning this unit. The report has been prepared as a supplemental
report to our earlier report of December 1967 on Diablo Canyon Site Nuclear
Unit 1 (AEC Docket 50-275). The two units are essentially duplicates.

Respectfully submitted,

,8u ~~Iq
N. H. Newma rk

bjw
Enc 1 os ure
cc: W. J. Ha 1 1

A. J. Hend ron
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ADEQUACY OF THE STRUCTURAL CRITERIA FOR THE
DIABLO CANYON SITF. NUCLEAR UNIT 2

by

N ~ H. Neivmark, W. J. Ha 1 1, A. J. Hendron, Jr.

INTRODUCTION

This report concerns the adequacy of the conta inment structures and

components, reactor piping and reactor internals, for the Diablo Canyon Site

Nuclear Unit 2, for which application for a construction permit and operating

license has been made to the U. S. Atomic Energy Commission (Docket No. 50-323)

by the Pacif ic Gas and Electric Company. Diablo Canyon Site Nuclear Unit 2

is essentially a dupl icate of Nuclear Unit I. Accordingly, this report is a

supplement to our earl ier report on Diablo Canyon Site Nuclear Unit I (Ref. 1).

It is to be noted that ail of the comnents presented in our earl ier

report (Ref» 1) are also applicable to this particular unit of the facility.
However, in addit ion to the comments made in the earl ier report we wish to

offer the fol lowing.

SUPPLEHENTAL COHHENTS ON ADE UACY OF DESIGN

Foundation Desi n

The additional information concerning "the site presented in the

PSAR (Ref. 2) indicates that the site evaluation presented in the original

PSAR for Diablo Canyon Site Unit No. 1 is sti)1 applicablc. In general the

foundation condit'lons appear adequate. The proposed slopes behind Reactor

Units 1 and 2 are shown in Fig. 1-1 of the PSAR. As noted in Section 2.4.4 of

the PSAR, extensive excavation will be undertaken for the reactor and turbine

generator. It is further noted "..., but it is not expected that any difficulties
with sliding ground will be created." No information as to slope stability
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analyses of slopes that might present a hazard are presented in the PSAR.

We believe that this matter requires review at some stage in the design

process.

It will be noted also in Section 2.4.4 of the PSAR that several

old land slides have been observed upstream of the switphyard, but these

do not appear to us to represent a serious hazard.

Seismic Des 1 n

Our report on Diablo Canyon Unit No. 1 (Ref. 1) includes considerable

comment concerning the method of dynamic analysis to be employed by the
'I

appl icant. These comments are appl lcable to Diablo Canyon Nuclear Unit 2 1n

every respect. It is to be noted that Appendix 0 of the PSAR contains a

report dated June 24, 1968 relating to the seismic design of the plant.

The Third Supplement for Diablo Canyon Unit No. I indicates that the revised

spectra fn this report are those used for Unit No. l. The statement on page

2-24 of Amendment 2 for Unit 2 states that "In all respects the seismic,

dynamic and structural criteria for Unit I and Unit 2 are identical. " On

this basis we concur in the approach adopted.

It is further noted in the PSAR on page-2-3la that "Class II Items"

are to be designed using a static seismic horizontal coefficient of 0.20 with

allowable stresses in accordance with applicable code requirements. We shall

interpret the term "items" to mean structures and equipment. Furthermore,

for lack of additional clarification we shall assume that, the coefficient

noted is a static force coefficient that is to be employed for the design of

Class II structures in accordance with the working stresses and force

distributions in the Uniform Building Code. However, no Zone is ind icated.

Precisely how such a coefficient is applied to the design and/or procurement

of equipment is not discussed and needs review at an early stage during design.
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It is indicated on page 5-39 of the PSAR that the load transfer

across large openings will be achieved by the use of a structural steel ring

to which reinforcing bars are welded. Further details on the methods of

analysis employed for the large penetration, base slab, and liner are

presented on pages 5-31 et. seq. and the criteria outlined appear generally

acceptable.

We have noted with interest and gratification that two sections in

the PSAR are new in format compared to the PSAR on Diablo Canyon Unit No. 1,

namely Appendix 3-C> "Seismic Effects on the Reactor" and Appendix 4-C,

"Support Structures..." These are extremely helpful in explaining the

applicant's intentions and procedures.

We suggest that further review of the adequacy of the seismic

evaluation for Class I critical instrumentation and controls be undertaken

at an early stage in the design process.

CONCLUDING COMMENTS

J.

In l,ine with the design goa) of providing structures and components

with a reserve of strength and ductility, and on the basis of information

presented by the applicant, we believe the design criteria outlined for the

containment and other Class I components can provide an 'adequate margin of

safety for seismic resistance. Our basis for arriving at this conclusion is

presented partly in this report and partly in our earlier report on Diablo

Canyon Unit 1 (Ref. 1). We have noted herein several items which we believe

should receive .further attention during the design and construction stages,

including slope stability, design procedures and criteria for Class II s'tructures

and equipment, and especially for Class I instrumentation and controls.
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1. "Adequacy of the Structural Criteria for the Diablo Canyon Site Nuclear
Plant, Pacific Gas and Electric Company," AEC Docket 50-275, Report to
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Docket No SO-323

Dr, Nathan H Nevmark
1114 Civil Engineering Building
University of Illinois
Urbane, Illinois: 61801.

Dear Dr, Nelmtrk:

This supplements our previous correspondence to you concerning
the proposed Diablo Canyon Unit 2 nuclear reactor, Tvo copies
of Amendment No 4» dated July 10, 1969, to the application
submitted by Pacific Gas and Electric Company are enclosed
for your use, This amendment consists of revised pages
for incorporation in the Preliminary Safety Analysis Reports

Sincerely yours,

Original signed by
Walter Butler

c Roger S Iioyd, Assistant Director
for Reactor Prospects

Division of Reactor Licensing

Enclosures:
Amendment No, 4» dated

July 109 19699 Diablo
Canyon Unit 2

Similar Letter to: White, Waldron

OFFICE It

SURNAMEIt

DATE It ..7/.16/69..
Form hKG-518 (Rcv. 9-53) hECM 0240

--DRL/2KB

-DEKnuth-

....7/IE/la
v.s. covrrNllrNT trlNTINOottlcc ( Itcl0 rN rtt
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Docket No, 50-323

NAY 16 )969 Distribution:
DockeW~~~<QK
DRL Reading
RPB-5 Reading
R. S. Boyd
S. M. Kari (2)
P. Hove
K. N. Dromerick

N. Haass

Dr Nathan H Newmnrk
ill% Civil Engineering BuQ.ding
University of Illinois
Urbana, Illinois 61801

Dear Dr, Newnark:

This supplements our previous letters to you concerning the
proposed Diablo Canyon Nuclear Power Plant, Unit No, 2.

Tao copies of Amendment No, 1, dated Hay 12, 1969, to the
application submitted by Pacific Gas and Electric Company
are enclosed for your use. This amendment transmits revised
pages to be inserted in the Preliminary Safety Analysis Report

Sincerely yours,

Orlglnal %oned hy
Donald F. Qnth

0+Roger Si Boyd, Assistant Director
for Reactor Pro)ects

Division of Reactor Licensing

Enclosure:
As stated above

Identical letters to:
!Rite (four copies)
Schneider
caldron
Snoke
Pack
Hurphy

OFFICE > ...RXLRX S

SURNAME >

DATE > 5/15I69
Form hEC-318 (Rcv,9-53) hECM 0240

....DZ

.....(..4.(69
V.t. COYttllMtNrrtlNTINOOrtlct t frtt0 tlt tlt
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NATHAN M. NEWMARK
CONSULTING ENGINEERING SERVICES 1114 CIVIL ENGINEERING BUILDING

URBANA. ILLINOIS 01801

6 November 1968

Dr. Peter A, Horris, Director
Divisio'n of Reactor Licensing
U. S. Atomic Energy Commission
Washington, D.C. 20545

Re: Contract No. AT(49-5)-2667
Nuclear Unit 2, Diablo Canyon Site
Pacific Gas and Electric Company
AEC Docket 50-323

Dear Dr. Norris:

Dr. W. J. Hal 1, Dr. A. J. Hendron and I have reviewed the PSAR for

Diablo Canyon Site Nuclear Unit 2. In general the design described therein

appears to be essentially identical to that for Diablo Canyon Site Unit No. 1

We note that in many places the applicant has updated the PSAR to reflect the

information developed„in the review of, Diablo Canyon Unit No. 1, although not

in all places. For the most part we are not asking questions about those items

which we believe we can interpret in the light of the discussion that ensued

as a part of the application for Diablo Canyon Unit No. 1, although we are

requesting clarification on one or two points that fall in this category.

Our questions and comments follow.

1. With reference to the foundation design of Diablo Canyon Units 1

and 2, the following information is requested

(a) A plan view delineating the proposed slopes behind and/or to the

sides of reactor units 1 and 2.

(b) Profiles through each slope surface.

2. It iS noted that Class II items taken to mean structures and

equipment) are to be designed using a static seismic horizontal coefficient of
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0.20 with allowable stresses in accordance with appl icable code requirements.

The applicant is requested to clarify whether this is the static force for

which the des ign of Class II structures is to be made, in accordance with

the working stresses and force distributions in the Uniform Building Code.

If this is not what is meant, we should like a description of the procedures

planned to be used for the design of Class II structures.

3. Appendix D of the PSAR contains two reports relating to the

seismic design of the plant, one dated June 24, 1968, which pertains to Diablo

Canyon Unit No. 2, and a report dated January 12, 1967, which evidently dealt

with the original Diablo Canyon Unit No. 1 PSAR. Comparison of these two

reports indicates that the spectra presented are slightly different. For

example, a comparison of the spectra presented in Plate 1 of both reports f

which is for Earthquake D, shows that these are not the same. We f ind no

comment in the reports to indicate why there has been a change in the spectra.

Clarif ication of this point is requested, indicating which is to be used for

what purposes.

The design of the large penetrations is discussed in Section 5

of the PSAR. It is indicated on page 5-39 that the load transfer across the

large openings will be achieved by the use of a structural steel ring to

which reinforcing bars are welded. The detail provided in the PSAR is not

sufficient to evaluate fully the proposed design concept, and the applicant is

requested to describe in more detail the nature of the proposed design for

the large penetrations.

5. The Class I design procedures presented on page 2-28 of the PSAR
I

and elsewhere indicate that "all modes having a period greater than 0.08 sec.

will be included in the analys is." and that in no case will less than 3 modes

be considered. This matter was discussed in connection with the Diablo Canyon
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Unit 1 application, but we should like conf irmation from the appl icant

of our inference that for multiple-degree-of-freedom systems all s ignif leant

modes will be considered irrespective of whether they fall above or below

a period of 0.08 sec.

6. We note with interest and gratif ication the new section, Appendix

3-C "Seismic Effects on the Reactor," and 4-C, "Support Structures...," which

are most helpful in explaining the applicant's intentions and procedures.

Respectfully submitted,

N. M. Newma r k

bjw
CC: W. J. Ha 1 1

A. J. Hendron, Jr.
J. D. Hal t iwanger
W. H. Wa 1 ke r



0
'r

I~

I

gg~yggs sa»~slU V llVN
Av.'iv-i',}030

'HNOG AOU3H3 Oll<017'S'A

B~z Gl ill V,l AC~ @o'~

03AI333U



Docket No. 50-323

1 0 1968

Dr. Nathan H. NeTImark.
1114 Civil Engineering Building
University of Illinois
Urbana, Illinois 61801

BE: Contract No. AT(49 5)-2667

Dear Dr. Nmeerk:

Nathan H. Newark Consulting Engineering Services is hex'oby xequested,
pursuant to the conditions of Contract No. AT(49 5)-2667, to provide
the folloT)ing services for the Commission concerning tho proposed
construction of the Diablo Canyon Unit 2 nucleax pouer unit by the
Pacific Cas and Electric Company on its Diablo Canyon site in San

Luis'bispo

County, California:

l. Analysis of the engineex'ing factors included in the
pxoposed design to minimise damage from seismically-
induced groudIIII actions,

2. Preparation of a report on (1) above

3. Serving as an expert witness in the public hearing on
this facility.

Monetary ceiling'$5,000
Period of performance: October 10, 1968 through Juno,30, 1969
Reporting Requirements. 'Allcosts shall be itemised and requests

for reimbursement shall be submitted pur-
suant to Axticle IIIof Contract No.
AT(49"5) 2667

'thex'pplicablerequirements: Mone

This constitutes a cwork Directive puxsuant to Axticle X, paragraph (b)
of Contract No.

AT(49-5)-2667'FFICE

i
SURNAME >

DATE >
Form AEC-318 (Rov. 9-Q)

1
IJS. GO'MNMENTPRINT INC OFFICE; )%~214<29
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Dr. Nathan M. Meamark

A copy of Volumes X, XX, and XXX of the Preliminary Safety Analysis
Report is, enclosed for your review.

Sincex'ely yours,

OFIgfRtItSr',IIC4 bg
P~'iGF it. ifdrtiS.

Potex', Morrioi
Directox'ivisionof Reactor Licensing

(Authorised Representative fox the
Contracting Officer)

Enclosures:
Volumes I, IX, and XXX of PSAR

fox Diablo Canyon Unit 2

bcc.
S. A. Teets, DR
R. Hart, DC

H. Jordan, OC

OQC

Distribution:
Suppl.~
DR Reading
DRL Reading
RPB-5 Reading
ORig.'WKaras (2)
P, A. Morris
R, S Boyd

(see attached yellow sheet for concurrences)

RPB 3/DRLOFFlCE >

HKaras.emh
SURNAME >

DATE >
10/10'/68

~rmhEC-818 (ReII. 1%3)

- MDube

10/ /68 10/ /68

RPB»5/DRL

DFKnuth

10/ /68

US.GOVERNNENT PRINTINGOFFICE II~2I4%22

RP:DRL

RSBoyd

10/ /68

PAMo ris

10/~ 5 /68
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~ copy of Voiumco I~ XX> and XXX of;the Preliainary Safety A lysis
ort, iEI enclosed for yeux review.

Sincerely youx's,

deter A. 11orri
Director'ivisionof g actox'icenoing

guthori2:ed 6preaentative for the
Contx'ac ng Officer)

Enclosures:
Volunaa I> XX> and XX of PSALM

for Diablo Canyon Uni 2.

bcc:
S. A. Teets, REG

R. Hart, DC
H. Jordan, OC

OGC

D ISTRIBUZION:
Supp1.~
DR Reading
DRL"Reading
RPB -5 R1.*ad ing
Orig: FWKaq s (2)'. A.. Norris
R'. S. Boyd

~pc" ~ I

OFFICE >

SURNAME >

DATE >

RPB

ras /peg

10/ /68

DRL

10/ /68

OG

/68 10/ Q /68

RSBoyd

1O/ /68

PAMorris
10/ /68

FOrm AEC-318 (R0V. 943) ILS,COVOINMENTFIIINTINGOFF KEIi~214%29
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Doclcet go. 50-323

Dr. Ifathan Efi Hevaarle
ll14 Civil gnginecring Building
University of Illinois
grbanay Xliinois 61801,"<

RE: Contract Ho. A'g(49»5}-2667<

Deax Dr. tgemmrtcs

lathan 'li. He~rh Consulting Engineering Services 'is hereby requested,
pursuant to the conditions of Contract go, AT(49-5)-2660, to provide
tho follmaing services for the. Commission concerning the proposed
construction of the Diablo Canyon Unit 2 nucleax poMer unit by tho
Pacific Gas and Electric Company'n ito Diablo Canyon site in San Luis
Obispo County, Califoxnin:

l. Analysis of the engineering factors included in the
proposed design tg minimize damage from seismically-
induced"ground acti'ons.

2. Preparation of a xeport on (1) above

3. Serving as an expert ~)itness in. the public hearing on'' this facility.
E

Monetary ceiling; )$ ,000
Period of performance: through June 30, 1969
Reporting Requirements: All costs shall be itemized 'and xequests

fox'eimbursement shall be submitted pux-
suant to Article XIX of Contract go.
AT(49-5) -2667

Other applicablo, requirements: gone

This constitutes a fforlg Directive pursuant ho Axticle I, paragxaph (b)
of Contract Ho. AT(49-5) -2667.

l
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.JUN i2 ISA

U.S. DEPARTMENT OF COMMERCE
Environmental Science Services Administration
COAST AND GEODETIC SURVEY
Rockville, Md. 20852

Reply ~o
Apt'n of: C23

Mr. Harold. L. Price
Dixector of Regulation
U. S. Atomic Energy Commission
Washingt;on, D. C. 20545

Dear Mr. Price:

Xn accordance with your request, we are forwarding the
supplement Co our repori; on the seismicity of the
Diablo Canyon, California, area. The Coast and Geo-
de|;ic Survey has reviewed and evaluat;ed the recent geo-
logical and seismological information concerning the
region around t;he Diablo Canyon Nuclear Station, Unit
2, and we are submitt'ing our conclusions as Co its
significance.

Sincerely,

Don A.'nes
Rear'Admiral, USESSA
Director,'8cGS

Enclosure
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Supplement to the Seismic Evaluation of the Diablo Canyon

Nuclear Power Plant Unit g2, AEC Docket 50-323

This supplement is in response to the request of the

Atomic Energy Commission to evaluate the significance of
some recent geological and seismological information con-

cerning the region around the Pacific Gas'and Electric
Company's Diablo Canyon Nuclear Station, Unit 2. Refer-

ence has been made by an intervener to two features that
have come to light since the completion of the geologic

and seismologic evaluation of the site. The first fea-

ture consists of a number of moderate earthquakes that
have occurred in the offshore region southwest of the

Diablo Canyon site that appear to be defining a north-

east trending seismic zone. The second feature referred

to is the Edna Pault Zone which is located north and east

of the site. The Coast and Geodetic Survey has reviewed

the data on file, conferred with Geological Survey geolo-

gists and marine geophysicists, and has considered the

possible effect of these two features on the seismic

evaluation of the Diablo Canyon Nuclear Station, Unit 2.

Offshore Eax thquakes

Since June 12, 1969, the Coast and Geodetic Survey

has routinely located 25 earthquakes in this offshore re-

gion. Their magnitudes range from 3.7 to g.9 and the
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locations are computed from readings of 6 to 131 seismic

stations. While the depths of these events are difficult
to determine accurately, it is believed Chat none are

greater than 25-33 km and some are as shallow as 10 km.

Their distances from Che Diablo. Canyon site range south-

westwardly and approximately 20 miles to 120 miles. The

attached Cable gives Che location, depth, magnitude, and

the number of stations reporting for each earthquake.

In the past, two othex eaxthquakes, including the

1927 magnitude 7.3 event, have occuxred within the area

described by Che recent events. In addition, Che histox-
I

ical xecoxd shows Chat 10 additional earthquakes with

magnitudes less than 5, have occurred in a 120 mile align-
.ment near Che shoxeline and trend in a general NW-SE

direction with the closest approach about 15 miles from

Che Diablo Canyon site. This alignment includes one of

the 1969 events.

The conclusion of the Geological Survey's xepoxt on

this subject states that "The major structural pattexns

, of offshore and onshore geology consist of NN-SE trending

parallel belts of folds, faults, and basement rock highs."

This repoxt fuxthex states Chat "There is no geologic

evidence Co support a northeastward. stxuctuxal trend in

Che offshore area of eaxthquake epicentexs."
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Although an examination of the alignment of the

recent offshoi'e seismic activity suggests an apparent

NE-SW lineation of the earthquake locations, there is
no basis fox concluding that they delineate a NE-SW

i

trending fault in view of the geologic structural in-
formation presented by the Geological Survey. On the

l

contrary it is logical to conclude that they are asso-
if

ciated, with the established NW tx'ending structural fea-
l

Cures because the above mentioned 25 earthquakes may be

aligned with them, thereby substantiating sources for
the origins of these earthquakes.

Since there is no geological structure trending in
a NE direction from the source of the 1927 earthquake,

there is no basis for concluding that a 192( offshore

type earthquake could occur near the plant site.
Edna Fault Zone

A review of the seismicity of the onshore area

around the Diablo Canyon site by the Coast and Geodetic

Survey indicates that this pax'ticular region of Cali-

fomia is devoid of activity as reported. in historical
files or as instrumentally determined by close-in seismic

stations. Therefore, there is no apparent'orrelation
of seismic events with the Edna Fault Zone.
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Tt; is the conclusion of t;he Coast and Geodetic

Survey that';he offshore cart;hquake act;davit;y and Edna

Pauli Zone do not have a significant; bearing on t;he

earthquake potential for this sit'e because t;hey present

a hazard much less Chan t'hat; already considered in the

evaluation of i;he site.

U. S. Coast'nd Qeodet'ic Survey
Rockville, Maryland. 20852

1

June ll, 1970
l9
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PRELIMINARY DETERMINATION OP EPICENTERS

DAY ORIGIN TIME
GMT GMT

HR MN SEC

GEOGRAPHIC
COORDINATES

LAT LONG

DEPTH MAGNITUDE NO.
KM. STA

1969

JUNE

12 11 18 53.2 34.2 N 121.0 W

SEPT.

6 13 44 46.1 35.2 N 121.1 W

OCT.

22 17 34 13.2 34.6 N 121.7 W

22 22 51 33.5 34.8 N 121.3 W

23 00 03 34.4 34.9 N 121.3 W

23 02 05 47.2 34.9 N 121.3 W

23 03 43 14.9 34.8 N 121.5 W

23 04 33 22.8 34.6 N 121.6 W

23 06 41 21.0 34.6 N 121.6 W

23 07 19 02.9 34.5 N 121.6 W

23 16 38 03.0 34.6 N 121.5 W

24 13 12 09.7 34.8 N 121.3 W

22

13

15G

10

10

15G

15G

10

15G

4,3

4.O

4,7

59
5.0

39
4.O

4.2

4.O

4.o

4.6

4.6

22

14

131

28

16

10

12

10

16

15

24 19 13 07.4

28 00 22 33.7

30 15 36 19.1

31 09 12 13.6

34.8 N 121.4 W

34.3 N 121.9 W

34.2 N 120.8 W

34.6 N 121.5 W

15G

26

10

10

3 7

4.5

4.2

5.0

14

22

10

17
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NOV.

10

DEC.

1970

ZAN.

oo 4o 46.4, 34.8 N

17 54 13.6 34.8 N

18 48 48,.9 ~ 34.8 N

00 33 '19.9 34'.2 N

ol 27 40.8
,

34.'4 'N

19 21 27'.3, 34.6. N

22 10 37.1" i '3k'.6 N

121.3 W

121.2 W
I

N

N

122.3 W

121.6 W

121.5 W

N

N

121.5 W

121.2 W N

4 9

5.8

5.1

4 7

4.6

23

109
I

33

18

20

FEB.

23

17 oo 33.2,.~„

07 52 11.9

O

II

34.5

N 121.7 W

i'

N, 12=1.8 W

N

10G

4 4

4 3

18

G - Depth held by Geophysicists

N - Normal depth - 25 km
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Docket No,'0-323

June 4p 1969
I

Dusty
tioq,'ocket

DRL Reading
RPB-5 Reading
R. S. Boyd
S. H. Kari
P. Howe
A. W. Dromerick
W. Haass

Hr. Howaxd He Waldx'on
U. S. Geological Survey
Engineering Geology Branch
Denver Pcderal Center
Denvex, Colorado 80225 .

Dear Hr. Waldron!

This supplements our previous lettoxs to you concerningtha proposed Diablo Canyon Nuclear Power Plant, Unit No. 2 ~

A copy of Amendment No. 2p dated Hay 28, 1969p to theapplication submitted by Pacific Cas and Electric Companyis enclosed for your use. This amendment transmits revised
pages to ba inserted in the Proliminary Safety AnalysisReport, C

Sincerely yours,

Original SlgnM by
Donald F. KnIIth

Roger S, Boyd, Assistant Dixector
for Reactor Pro)acts

Division of Reactor Licensing
Enclosure:
As stated above

Identical letters to:
Hhite (PAWS) - 4 copies
NewInark - 2 copies

RPB- DRL
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Form hKC-318 (Rev. 9-53) hKChf 0240
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